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Rotterdam, The NetherlandsBackground. Accepted diagnostic criteria exist for the diagnosis of deep vein thrombosis (DVT). However, no uniform
definition for the diagnosis and treatment of the post-thrombotic syndrome (PTS) exists. We examined the various
definitions of PTS that are used and their relationships with invasive venous pressure measurement.
Methods. Patients who had previously suffered a documented DVT underwent clinical evaluation of both lower limbs in
which we used five clinical definitions to grade PTS. We included the definition of Widmer, the CEAP classification, the
venous clinical severity score (also without compression therapy), and the definitions according to Prandoni and Brandjes in
the evaluation. We compared all the clinical scoring systems with invasive ambulatory venous pressure measurement.
Results. In total 124 patients were enrolled in whom both legs were evaluated. Thirteen patients had previously suffered
bilateral DVT and nine patients had had an ipsilateral recurrent DVT. In the limbs with DVT, 10 (7%) to 29 (21%) were
defined as severe PTS, compared to 0–4 (4%) in the control legs. Mild-to-moderate PTS in the DVT legs ranged from 23 to
49%, compared to 13–34% in the control legs. Overall the presence of any PTS in the DVT legs varied from 30% (VCS
without compression) to 66% (Brandjes). The scoring systems of Brandjes and VCS showed a tendency towards more legs to
be defined as severe PTS. Absolute frequencies of PTS in DVT legs were highest for the classifications according to Widmer,
Prandoni and Brandjes. Differences in proportions of any PTS calculated between DVT and control legs varied from 18 to
39%, while odds ratios varied between 2.2 and 5.2 for the different definitions.
The CEAP classification and definition of Brandjes show a moderate relation to Widmer, kZ0.53 and 0.52, respectively. The
VCS shows in all comparisons a poor correlation (k 0.22–0.41). Prandoni has a moderate correlation with most definitions
(k 0.40–0.44).
Conclusion. All clinical definitions of PTS were highly associated with the reference standard of ambulatory venous
pressure, with higher AVPs observed in the more severely affected groups. The ability of the scoring systems to discriminate
between DVT and control legs as well as the observed prevalence of PTS differed substantially. In part this is due to the
considerable overlap in AVP in the different clinical groups, reflecting the fact that our reference standard has substantial
deficiencies. No clear advantage was found in any one system of classification over the rest.Keywords: Post-thrombotic syndrome; Definitions; Long-term results; Deep vein thrombosis; Venous disease.Introduction
Accepted diagnostic criteria exist for the diagnosis of
acute deep vein thrombosis (DVT).1,2 However, the
definition and, therefore, identification of the post-
thrombotic syndrome (PTS) is not so clearly defined.
Several means of measuring and classifying chronic
venous disease exist, most of which are based on
clinical signs and symptoms.3–7 Only a few definitions
exist specifically for post-thrombotic syndrome, a terming author. Dr Dinanda Kolbach, PhD, MD, Depart-
emiology, Maastricht University, P.O. Box 616, 6245 PV
Maastricht, The Netherlands.
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0404+ 11 $35.00/0 q 2005 Elsevier Ltd. All rights reservcoined for the long-term local complications after an
episode of deep vein thrombosis. For the evaluation of
methods to prevent and treat PTS, it is crucial that the
outcome of the disease be objectively documented.
The fundamental pathophysiological disturbance
found in patients with severe leg symptoms or signs
after deep vein thrombosis is sustained venous
hypertension, which results from valvular incompe-
tence, outflow obstruction, calf muscle dysfunction, or
a combination of these.8 Sustained venous hyperten-
sion can be reliably measured by invasive venous
pressure measurement, an investigation widely
regarded as the reference standard in chronic venous
disease. However, this technique requires specialEur J Vasc Endovasc Surg 30, 404–414 (2005)
doi:10.1016/j.ejvs.2005.06.006, available online at http://www.sciencedirect.com oned.
Table 1b. CEAP-classification as developed by the American
Venous Forum and North American Society of Phlebology in
cooperation with the European Societies on Phlebology
Clinical signs Class 0 No visible or palpable signs of
venous disease
Class 1 Teleangiectases or reticular veins
Class 2 Varicose veins
Class 3 Edema
Class 4 Skin changes ascribed to venous
disease
Class 5 Skin changes as defined above
Classification of Post Thrombotic Syndrome 405equipment, is invasive, time-consuming and cumber-
some. On the other hand, non-invasive equivalents are
insufficiently validated. The aim of our study was to
examine the similarities and differences between the
various published definitions of PTS and their
relationship with invasive venous pressure measure-
ment. This studywas conducted on a group of patients
who had previously experienced a deep vein
thrombosis.with healed ulceration
Class 6 Leg ulceration, skin changes as
defined above
Etiologic classification Congenital, primary, secondaryMethods
Anatomic distribution Superficial, deep, or perforator, alone or in
combination
Pathophysiologic
dysfunction
Reflux or obstruction, alone or in
combinationParticipants
Patients with a documented deep vein thrombosis
diagnosed by compression ultrasonography or phle-
bography between 1991 and 2001 were asked to
participate in our study of PTS. Exclusion criteria for
participation in the clinical evaluation were diabetes
mellitus, coexistent arterial disease and immobility.
The current evaluation is part of a larger study that
was approved by the institutional review board.
Written informed consent was obtained from all
patients prior to study entry. Patients included in the
investigation underwent a physical examination of the
lower limbs by the clinician. For this purpose a
standardised form was used that included items as
defined in the various scores for PTS as well as a
thorough dermatological description of the legs.Scoring system of the post-thrombotic syndrome
At baseline visit the physician examined the patient’s
legs and classified the clinical categories and severity
of PTS using the different scoring systems. The
methods used were the Widmer classification, CEAP
classification, venous clinical severity (VCS), and the
classifications published by Prandoni and Brandjes,
are presented in Tables 1a–e. Widmer’s classification
was meant to grade chronic venous insufficiency and
took only clinical signs into account. These wereTable 1a. Classification of chronic venous insufficiency according
to Widmer5
Symptom
Class I Ankle flare
Subclinical oedema
Class II Edema
Pigmentation
Lipodermatosclerosis
White (skin) atrophy
Class III Leg ulcer
Leg ulcer in the pastgraded as classes I, II and III.5 Another system of
scoring venous diseases is the CEAP classification
devised in 1994 by the committee of the American
Venous Forum, the North American Society of
Phlebology in cooperation with the European Societies
of Phlebology and published widely in many
languages.6 The CEAP classification was developed
to obtain comparison of diagnosis and treatment in
patients with venous diseases; the scoring of clinical
symptoms represented a progressive gradation of
disease severity (C0-6). Based on the best usable
elements of the CEAP system, the venous clinical
severity score (VCS) has been developed to form a
quantifiable system with gradable elements that could
change in response to treatment.7 It consists of nine
clinical characteristics of chronic venous disease
graded from 0 to 3 (absent, mild, moderate, severe)
with specific criteria to avoid overlap or arbitrary
scoring. Zero to three points is added for differences in
background conservative therapy (compression and
elevation) to produce a 30 point-maximum flat scale.
Threshold values for the VCS were validated.9
Absence of disease was defined by scores of 3 or less
and presence of severe disease defined by scores 8 or
more. The scoring system of Prandoni assessed five
symptoms and six signs, in which each item could be
scored from 0 to 3.3 For each item, the investigators
assigned a score of 0 (not present or minimal) to 3
(severe). A total score of 15 or more, or the presence of
a venous ulcer indicated severe post-thrombotic
syndrome. Five to 14 indicated mild post-thrombotic
syndrome. The scoring system described by Brandjes
had an equivalent system of objective symptoms and
subjective signs, but these were graded as absent or
present.4 Brandjes scoring is done with separate scales
for mild-to-moderate and severe post-thrombotic
syndrome. Mild-to-moderate PTS was defined asEur J Vasc Endovasc Surg Vol 30, October 2005
Table 1c. Venous clinical severity score (J Vasc Surg 2000:31:1309)
Attribute AbsentZ0 MildZ1 ModerateZ2 SevereZ3
Pain None Occasional, not restricting
activity or requiring
analgesics
Daily, moderate activity
limitation, occasional
analgesics
Daily, severe limiting
activities or requiring
regular use of analgesics
Varicose veins* None Few, scattered: Branch
VV’s
Multiple: GS varicose veins
confined to calf or thigh
Extensive: Thigh and calf
or GS and LS
distribution
Venous oedema† None Evening ankle oedema
only
Afternoon oedema, above
ankle
Morning oedema above
ankle and requiring
activity change, elevation
Skin pigmentation‡ None or focal, low
intensity (tan)
Diffuse, but limited in area
and old (brown)
Diffuse over most of gaiter
distribution (lower 1/3) or
recent pigmentation (purple)
Wider distribution (above
lower 1/3) and recent
pigmentation
Inflammation None Mild cellulitis, limited to
marginal area around
ulcer
Moderate cellulitis, involves
most of gaiter area (lower
1/3)
Severe cellulitis (lower 1/3
and above) or significant
venous eczema
Induration None Focal, circummalleolar
(!5 cm)
Medial or lateral, less than
lower third of leg
Entire lower third of leg or
more
No. of active ulcers 0 1 2 O2
Active ulceration,
duration
None !3 month O3 month,!1 year Not healedO1 year
Active ulcer, size§ None !2-cm diameter 2–6-cm diameter O6-cm diameter
Compressive therapys Not used or not
compliant
Intermittent use of
stockings
Wears elastic stockings most
days
Full compliance:
StockingsCelevation
GS, Greater saphenous; LS, lesser saphenous.
* ‘Varicose’ veins must beO4-mm diameter to qualify so that differentiation is ensured between C1 and C2 venous pathology.
† Presumes venous origin by characteristics (e.g. Brawny [not pitting or spongy] oedema), with significant effect of standing/limb elevation
and/or other clinical evidence of venous aetiology (i.e. varicose veins, history of DVT). Oedema must be regular finding (e.g. daily
occurrence). Occasional or mild oedema does not qualify.
‡ Focal pigmentation over varicose veins does not qualify.
§ Largest dimension/diameter of largest ulcer.
s Sliding scale to adjust for background differences in use of compressive therapy.
D. N. Kolbach et al.406score a 3 or more including one objective criterion.
Severe post-thrombotic syndrome consisted of a score
of 4 or more.Invasive venous pressure measurement10–12
A 21-gauge butterfly needle was inserted into a vein
on the dorsum of the foot and connected through a
pressure transducer and an amplifier to a computer
system. The pressure transducer was stabilised at the
same height as the needle on a flexible stand. The
patient stood while holding to a frame in order to
avoid contractions of the calf muscles. The ambulatory
venous pressure (AVP) was recorded after a short,Table 1d. Scoring system of PTS according to Prandoni
Symptoms Signs
Pain Pretibial oedema
Heaviness Induration of the skin,
Cramps Hyperpigmentation
Pruritus New venous ectasia
Paraesthesia Redness
Pain during calf compression
Leg ulceration
For each item a score of 0 (Zno or minimal) to 3 (severe) is assigned.
A total score 5–14 is a mild-to-moderate PTS, a score ofR15 or a leg
ulcer is always severe PTS.
Eur J Vasc Endovasc Surg Vol 30, October 2005standardised exercise regimen, which were 10 tiptoe
movements performed at the rate of 1/s. At the end of
the exercise period the patient stood still, until stable
recovery of the standing venous pressure. Then the
exercise was repeated once again. The lower of the two
repeated measurements of AVP was recorded.Thresholds of no, mild-to-moderate and severe PTS
To evaluate the relationship between the different
scoring systems, thresholds for scoring of no, mild-to-
moderate and severe PTS are given. In the definition of
thresholds for PTS severity, Widmer class 0 represents
no disease, Widmer classes I and II are considered
mild-to-moderate PTS and Widmer class III severe
PTS. In the definition of thresholds for PTS severity of
the CEAP clinical classification, CEAP classes 0 and 1
are considered no PTS, CEAP classes 2 and 3 are
considered to represent mild-to-moderate PTS and
CEAP classes 4 through 6 severe PTS.9 Thresholds for
venous disease of the VCS score are used similarly for
PTS. Absence of disease defined by scores of 3 or less is
considered no PTS, score 4 through 7 represents mild-
to-moderate PTS and a threshold of 8 or more is
considered severe PTS. Since elastic compression
stockings are routinely prescribed in our patients
Table 1e. Scoring system according to Brandjes for mild-to-moderate or severe post-thrombotic syndrome
Subjective criteria Objective criteria
Symptoms Score Sign Score
Mild-to-moderate PTS (scoreR3)* Spontaneous pain in calf 1 Calf circumference increased by 1 cm 1
Spontaneous pain in thigh 1 Ankle circumference increased by 1 cm 1
Pain in calf on standing/walking 1 Pigmentation 1
Pain in thigh on standing/walking 1 Venectasia 1
Edema of foot/calf 1 Newly formed varicosis 1
‘Heaviness’ of leg 1 Phlebitis 1
Severe PTS (scoreR4) Spontaneous pain and pain on
standing/walking
1 Calf circumference increased by 1 cm 1
Edema of calf 1 Pigmentation, discolouration, and
venectasia
1
Impairment of daily activities 1 Venous ulcer 4
* Including one objective criterion.
Classification of Post Thrombotic Syndrome 407with DVT, the use of stockings would be a measure of
compliance rather than of disease. Therefore, we made
a second group of VCS scores in which we excluded
compression therapy from the scoring. The thresholds
were the same as for VCS, only the total score after
exclusion of therapy produced a 27 point-maximum
flat scale. Prandoni and Brandjes had already in their
classification system graded for no, mild-to-moderate,
and severe PTS.Statistical analysis
Descriptive statistics were calculated for the separate
groups. Differences in proportions of any PTS between
DVT and control legs were calculated and both
expressed as absolute differences and odds ratio with
their 95% confidence interval. The inter-observer
agreement, differences between scorings systems and
invasive venous pressure measurement were assessed
by the weighted kappa test (k) for the classification of
the severity of the PTS. Values for k of more than 0.75
usually represents excellent agreement beyond
chance, k values between 0.40 and 0.75 fair to good
agreement and k values less than 0.40 poorTable 2. Proportion of legs defined as post-thrombotic syndrome acc
Control legs (nZ111)
post-thrombotic syndrome
DVT leg
post-thro
No n
(%)
Mild-to-
moderate n
(%)
Severe n
(%)
No n
(%)
Widmer* 0, 1–2, 3 71 (64) 38 (34) 2 (2) 57 (42)
CEAP† 0–1, 2–3, 4–6 78 (70) 29 (26) 4 (4) 71 (52)
VCS 0–3, 4–7,R8 90 (81) 20 (18) 1 (1) 63 (46)
VCS without com-
pression 0–3, 4–7,R8
97 (87) 14 (13) 0 95 (69)
Prandoni 85 (77) 23 (21) 3 (3) 54 (39)
Brandjes 81 (73) 25 (23) 5 (5) 47 (34)
* Widmer class I: 25 control, 37 DVT.
† CEAP class 0:52 control, 37 DVT; class 2:22 control, 33 DVT; class 4agreement.13 One-way ANOVA was performed, with
the ambulatory venous pressure measurement as
variable of outcome and the different scorings systems
as experimental variable. All data analyses were
performed using the SPSS-PC software package,
version 11.5ResultsPopulation
In total 124 patients with documented evidence of a
previous episode of DVTwere enrolled, 54 men (mean
age: 57 SD 13 years) and 70 women (mean age: 47 SD13
years). Thirteen patients had suffered bilateral DVT
and nine patients had had an ipsilateral recurrent
DVT. The median time elapsed since the first DVTwas
6 years, interquartile range 3–9 years.Clinical definitions
The classification of the leg status according to the
clinical definitions is given in Table 2. In the DVTording to the different definitions
s (nZ137)
mbotic syndrome
Absolute differences
in proportion of any
PTS (DVT-control)
Odds ratio for
any PTS (DVT
vs. control)
Mild-to-
moderate n
(%)
Severe n
(%)
% (95% CI) OR (95% CI)
67 (49) 13 (10) 22% (9–35%) 2.5 (1.4–4.3)
48 (35) 18 (13) 18% (5–31%) 2.2 (1.3–3.9)
53 (39) 21 (15) 35% (23–46%) 5.0 (2.7–9.4)
32 (23) 10 (7) 18% (7–27%) 3.1 (1.5–6.3)
67 (49) 16 (12) 37% (24–48%) 5.0 (2.8–9.1)
61 (45) 29 (21) 39% (26–50%) 5.2 (2.9–9.3)
:2 control, 5 DVT; class 5:1 control, 9 DVT.
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Table 3. Comparison of agreement between all used scoring systems for 137 legs with documented DVT in the past
DVT (nZ137) Widmer kappa
(95% CI)
CEAP kappa
(95% CI)
VCS kappa
(95% CI)
VCS (without therapy)
kappa (95% CI)
Prandoni kappa
(95% CI)
Brandjes 0.52 (0.40–0.64) 0.54 (0.43–0.66) 0.22 (0.09–0.36) 0.23 (0.11–0.34) 0.40 (0.27–0.53)
Prandoni 0.44 (0.29–0.58) 0.42 (0.29–0.56) 0.41 (0.28–0.55) 0.31 (0.19–0.43)
VCS without compression 0.33 (0.21–0.46) 0.39 (0.25–0.53)
VCS 0.24 (0.10–0.38) 0.27 (0.12–0.41)
CEAP 0.53 (0.40–0.65)
D. N. Kolbach et al.408group, 10 (7%) to 29 (21%) legs were defined as severe
PTS, compared to 0–4 (4%) in the control legs. Mild-to-
moderate PTS in the DVT group ranged from 23 to
49%, compared to 13–34% in the control group.
Overall the presence of any PTS in the DVT group
varied from 30% (VCS without compression) to 66%
(Brandjes). The scoring systems of Brandjes and VCS
showed a tendency towards more legs being defined
as severe PTS. Absolute frequencies of PTS in DVT legs
were highest for the classifications according to
Widmer, Prandoni and Brandjes. Differences in
proportions of any PTS calculated between DVT and
control legs varied from 18 to 39%, while odds ratios
varied between 2.2 and 5.2 for the different definitions.
Table 3 shows the measurement of agreement
between the different scoring systems for the 137 legs
with documented DVT. The CEAP classification and
definition of Brandjes show a moderate relation to
Widmer, k 0.53 and k 0.52, respectively. The VCS shows
in all comparisons poor agreement (k 0.22–0.41).
Prandoni has a moderate agreement with most
definitions (k 0.40–0.44); only with VCS without
compression therapywas a poor relation (k 0.31) shown.Invasive venous pressure measurement
Invasive venous pressure measurement was done in
46 patients. In 30 patients both legs were measured
and in 16 patients only one leg. Of the legs, 43 had been
affected by DVT and 33 were control. The mean AVP
values, measured in DVTand control legs, were 41 (SD
21) mmHg and 28 (SD 18) mmHg (P .005), respectively.
In Fig. 1(A)–(F) plots of the different scoring
systems of PTS classification of the legs in relation to
the AVP are presented. Table 4 shows the comparison
of the scoring systems to the invasive venous pressure
measurement. The mean AVP for legs without PTS
according to the various definitions varied between 26
and 32 mmHg. The mean AVP for mild-to-moderate
PTS was between 38 and 44 mmHg depending on the
definition used. In the severe PTS group a mean AVP
of 50 mmHg was found using Brandjes’ system
compared to 82 mmHg for the VCS score without
compression therapy. These data were based on aEur J Vasc Endovasc Surg Vol 30, October 2005small group of patients. All classification system
showed a tendency for higher AVP values among
legs with PTS. We found that two of 11 legs and four of
nine legs classified as severe PTS according to the
scoring systems of Brandjes and VCS respectively, had
normal AVP values. While more severe PTS in all
classification systems was associated with a higher
mean AVP (all P values !.001, ANOVA), the
association was strongest in the Widmer, Brandjes
and Prandoni classification systems.
The graphs in Fig. 1(A)–(F) show considerable
overlap in AVP values between the clinically defined
groups no matter which definition of PTS was used.
This clearly demonstrates that there is a rather poor
relationship between our reference standard and the
resulting severity of venous disease.Discussion
Some methodological aspects of our evaluation merit
attention. The different scoring systems were all
separately scored on the same day, by the same
observer. Hence, differences between the different
classifications can not be due to interobserver vari-
ation of fluctuation of signs and symptoms.14 Never-
theless, it is possible that this led to some bias in
assigning clinical scores. However, this classification
was made by an observer who was unaware of AVP
results. The AVP measurements were made by an
investigator who was unaware of the PTS scores and
on a subsequent occasion using a computer algorithm
to establish the AVP. We evaluated both legs of all
patients included for the clinical part of the study and
analysed these separately. This ignores the fact that
both limbs are attached to the same patient but in
clinical practice it is commonplace to find differing
clinical severity in the lower limbs of one patient. We
regarded this as an acceptable deficiency in our study.
In addition, the presence of patients with bilateral
DVT in the current study would have made such a
case control type of analysis difficult.
For ‘control’ limbs, we used the unaffected con-
tralateral limbs of our patients. This has the deficiency
that undetected deep vein thrombosis may have
Fig. 1. (A)–(F) Ambulant venous pressure (mmHg) in legs classified for the different definitions.
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Table 4. Mean ambulant venous pressure (AVP) measured in 76 legs compared with the definitions for post-thrombotic syndrome
Number Mean AVP
(SD)
Normal AVP
0–29.9 mmHg
nZ36
Mild increased
AVP, i.e. 30–39.
9 mmHg nZ15
Increased AVP, i.e.
40 mmHg and
above nZ25
One way
ANOVA
P-value
Comparison of
agreement kappa
(95% CI)
Widmer 0 38 28 (17) 25 6 7 !0.001 0.30 (0.11–0.49)
Widmer 1–2 34 40 (20) 11 9 14
Widmer 3 4 66 (17) 0 0 4
Ceap 0–1 47 31 (17) 26 10 11 !0.001 0.22 (0.10–0.41)
Ceap 2–3 24 38 (23) 10 5 9
Ceap 4–6 5 68 (15) 0 0 5
VCS 0–3 40 28 (16) 25 8 7 0.001 0.21 (0.20–0.41)
VCS 4–7 27 44 (20) 7 6 14
VCS 8 thru higher 9 45 (29) 4 1 4
VCS without compression
0–3 57 32 (19) 30 11 16 0.001 0.13 (K0.07–0.35)
4–7 17 42 (22) 6 4 7
8 thru higher 2 82 (11) 0 0 2
Prandoni 0 42 29 (17) 26 8 8 !0.001 0.27 (0.07–0.46)
Prandoni 1 30 41 (21) 10 7 13
Prandoni 2 4 66 (17) 0 0 4
Brandjes 0 39 26 (15) 27 8 4 !0.001 0.35 (0.16–0.55)
Brandjes 1 26 44 (21) 7 5 14
Brandjes 2 11 50 (25) 2 2 7
D. N. Kolbach et al.412affected these limbs resulting in venous reflux and
clinical signs in the ‘normal’ limbs. It would have been
desirable to include a true control group for compari-
son with no clinical evidence of venous disease in
either lower limb. However, we considered that for the
purposes of examining different scoring systems this
limitation was acceptable. We acknowledge that our
group with no clinical evidence of venous disease may
have had undetected vein problems that led to some
elevation in the AVPs in these patients.
In general, all PTS classification systems showed a
positive association with the AVP so that higher
venous pressures were observed in the more severely
affected groups. However, the clinical classification
systems varied considerably in the number of legs that
were classified as having PTS, as well as in their ability
to discriminate between DVTand control legs. Despite
this examination of the graphs in Fig. 1 shows that
there is considerable overlap in AVPs in the different
clinical groups no matter how they are defined.
Therefore, our reference standard of venous pressure
measurement appears to be totally inadequate in
predicating the clinical outcome of PTS in any one
patient. In fact, such expectations are very simplistic
since PTS is a very complex disease which may lead to
skin changes and ulceration in some patients but not in
others. Although, raised ambulatory venous pressure
is usually required to produce lipodermatosclerosis
and ulceration there is a considerable number of other
variables in the equation before the clinical syndrome
is produced. Most of these factors are currently
unknown and, therefore, cannot be assessed in any
one patient. Although, Nicolaides and Zukowski10Eur J Vasc Endovasc Surg Vol 30, October 2005reported that the probability of ulceration increased
with increasing venous pressure, careful examination
of their paper shows that they also found patients with
leg ulceration over a wide range of ambulatory venous
pressures. At present we have insufficient under-
standing of venous disease in order to be able to
predict the severity of the PTS that a particular patient
will experience.
A clinical classification system of PTS should be
easy to assess, have a good association with the
pathophysiological mechanism and the ability to
discriminate between affected and non-affected legs.
Additionally, good reproducibility and clinical mean-
ingfulness are required. For leg symptoms after deep
vein thrombosis, an ideal outcome measure would be
sensitive enough to identify the post-thrombotic
syndrome and allow for detection of stabilisation,
improvement or deterioration of this disorder.
The clinical component of the CEAP classification
system has been widely implemented as a descriptive
means of categorising patients with venous diseases.
In our evaluation the discriminatory power was
limited in comparison to other definitions, and many
patients with increased AVP were classified as no PTS.
In addition, many components of the CEAP clinical
classification are static over time and subtle changes
cannot be classified. Hence, possibilities to describe
changes over time in leg symptoms after deep vein
thrombosis are limited.
The VCS was designed to include only those
manifestations of chronic venous disease that can
potentially change over time and has been shown to
have a moderate to good inter-observer variability.9
Classification of Post Thrombotic Syndrome 413VCS showed a high discriminatory power between
DVT and control legs. However, when the use of
compression therapy was left out of the score this
power decreased. In addition, many patients with
normal venous pressure were scored as severe PTS
when elastic compression stockings were taken into
account. The VCS score showed a poor correlation
with all other definitions of PTS and when com-
pression therapy was excluded, the relation with other
definitions diminished even more. Three points are
added for the compliance with compression therapy
and with a total score of 4, mild-to-moderate disease is
classified. Consequently, non-compliant patients are
graded as less severe disease and patients, who wear
stockings to prevent development of PTS after acute
DVT have by definition, with only one minor
symptom present, already mild-to-moderate disease.
The VCS without compression therapy showed a
larger difference in mean AVP between mild-and
moderate and severe PTS, but the discriminatory
power decreased.
The Widmer classification is based on clinical signs
which rarely improve over time so deterioration may
be the only change detected. Hence, it can be used to
measure prevalence of PTS after previous DVT, but is
not useful as an outcome for treatment after acute DVT
or of treatment of PTS. We observed a low discrimi-
natory power between DVT and control legs for the
Widmer classification in comparison to other defi-
nitions. However, a moderate to good association with
the Brandjes, Prandoni and CEAP scores, and a fair
association with the AVP were observed.
The definition of Brandjes includes subjective
complaints and objective clinical signs. It had a good
discriminatory power, but patients with normal or
only mildly increased AVP were also classified as
severe disease. Potentially this can be explained by the
use of the binary classification of the presence of signs
and symptoms rather than an ordinal scale, which is
generally recommended for scoring of signs and
symptoms.
Prandoni’s score which also based on subjective
complaints and clinical signs, combined a good
discriminatory power with a reasonable relation with
AVP. This score has been shown to have good
reproducibility, and to correlate well with the patient’s
perception of the interference with daily life15 and
generic quality of life measures.16 The only disadvan-
tage is the absence of specific criteria for grading of the
individual elements of the score.
Another definition of PTS used by Ginsberg et al.
included the measurement of valvular reflux and was
not included in our evaluation. This definition requires
the combination of pain and swelling, that are of at least1 month duration and typical in character.17 Hence, this
definition is likely to be less sensitive. In addition, the
measurement characteristics have not been assessed.
Due to the difficulty in establishing exactly what
constitutes moderate or severe post-thrombotic syn-
drome by objective measurement, the classifications
assessed in this study have been arbitrarily assigned
according to medical opinion rather than accurate
methods of measurement. This has resulted in a
number of anomalies that we have revealed above.
We found that each system has its merits and
disadvantages and have highlighted these. Our
evaluation has failed to demonstrate the superiority
of any one system over the rest.Conclusion
All clinical definitions of PTS were highly associated
with the reference standard of ambulatory venous
pressure, with higher AVPs observed in the more
severely affected groups. The ability of the scoring
systems to discriminate between DVTand control legs
as well as the observed prevalence of PTS differed
substantially. In part this is due to the considerable
overlap in AVP in the different clinical groups,
reflecting the fact that our reference standard has
substantial deficiencies. No clear advantage was
found in any one system of classification over the rest.References
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